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CASE REPORTS
Proximal aortic stent-graft displacement with type
I endoleak due to Heimlich maneuver
Peter H. Lin, MD, Ruth L. Bush, MD, and Alan B. Lumsden, MD, Houston, Tex
The Heimlich maneuver has saved countless lives by relieving foreign body obstruction from the respiratory tract.
Complications related to this life-saving technique, particularly involving the abdominal aorta, are extremely rare. We
report the case of a patient who underwent successful endovascular abdominal aortic aneurysm (AAA) repair, with AAA
reduction at postoperative surveillance. Endograft displacement after performance of the Heimlich maneuver resulted in
a proximal type I endoleak. This case underscores both the potential for aortic trauma from the Heimlich maneuver and
the risk for clinical failure as a result of abdominal compression after successful endovascular AAA repair. (J Vasc Surg
2003;38:380-2.)
The Heimlich maneuver is a life-saving technique for
relieving dislodged foreign material from the respiratory
tract. The maneuver is performed by applying external,
sharp, upward abdominal compression that causes a sudden
rise in intrathoracic pressure because of the superior dis-
placement of the diaphragm. The increased intrathoracic
pressure triggers forceful expiration, which dislodges the
foreign body from the airway. Although the maneuver has
saved countless thousands of persons from asphyxiation-
related death, complications related to the Heimlich ma-
neuver can occur.
In his original description, Heimlich1,2reported that
rib fracture was the most common injury due to this ma-
neuver. Since then, numerous traumatic injuries to either
gastrointestinal or thoracic structures have been reported,
including perforation of the jejunum, esophagus, or stom-
ach; aortic valve cusp rupture; and diaphragm hernia-
tion.3-8 Two recent reports that describe acute aortic
thrombosis after the Heimlich maneuver underscore its
potential for direct trauma to the abdominal aorta.9,10 We
report the case of a patient who underwent successful
endovascular repair of an abdominal aortic aneurysm
(AAA) in whom type I, or attachment site, endoleak devel-
oped as a result of endograft displacement caused by the
Heimlich maneuver.
CASE REPORT
A 63-year old man with a 5.3 cm infrarenal AAA underwent
endovascular repair with modular stent-graft devices (AneuRx;
Medtronic AVE, Sunnyvale, Calif). The endograft was positioned
immediately below the renal arteries, with proximal neck length
coverage of 3 cm. The endovascular procedure excluded the aneu-
rysm, which was no longer pulsatile after repair. Although the
initial computed tomography (CT) scan of the abdomen at
6-month follow-up showed evidence of type II endoleak arising
from the lumbar arteries, the aneurysm diameter remained un-
changed. All subsequent annual CT scans showed absence of
endoleak and gradual aneurysm reduction. No evidence of en-
dograft migration or proximal neck dilatation was found on any
postoperative surveillance studies. The most recent CT evaluation
at 4 years showed that maximal aneurysm diameter was reduced to
4.9 cm.
One month after this latest CT surveillance, the patient had an
acute episode of airway obstruction after choking on a bite of steak
at a restaurant. A bystander came to his aid, applying inward
abdominal thrusts, which successfully dislodged the airway ob-
struction. The patient complained of mild abdominal discomfort
shortly after the Heimlich maneuver, and he was transported to our
institution for further assessment.
At evaluation, the patient was hemodynamically stable, with-
out abdominal pain or distention. Physical examination revealed a
pulsatile abdominal mass without tenderness. Because of the new
onset of a pulsatile abdominal mass, a contrast material–enhanced
CT scan was obtained, which revealed significant endograft migra-
tion and proximal attachment site, or type I, endoleak (Fig 1). The
proximal endograft was displaced at least 3 cm and had slipped into
the aneurysm sac. The patient was taken to the operating room the
next day, where an aortogram confirmed the endograft displace-
ment and type I endoleak (Fig 2). This was successfully treated
with placement of two aortic cuffs (AneuRx; Medtronic AVE),
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positioned below the renal arteries, which effectively excluded the
proximal attachment site endoleak.
The patient had an unremarkable postoperative recovery and
was discharged home on postoperative day 3. Postoperative CT
scans at 1 month and 6 months showed complete exclusion of the
AAA and no evidence of endoleak.
DISCUSSION
This unusual case is notable because it highlights not
only the possibility for abdominal aortic injury from perfor-
mance of the Heimlich maneuver, but also the risk for
clinical failure after successful endovascular AAA repair as a
result of inward abdominal compression.
The Heimlich maneuver is safe and effective in relieving
life-threatening airway obstruction. Many reported compli-
cations of the Heimlich maneuver involve perforation of
hollow gastrointestinal organs, eg, stomach, jejunum, and
esophagus.4-7 Researchers have postulated that many of
these abdominal injuries resulted from incorrect perfor-
mance of the Heimlich maneuver, in which inward abdom-
inal thrusts were applied to the infraumbilical region rather
than the recommended supraumbilical position.10,11
Traumatic injury to the abdominal aorta from the He-
imlich maneuver is extremely rare, likely because of its
well-protected position in the retroperitoneum. Only five
cases of aortic injury after the Heimlich maneuver have
been reported.9-12 Roehm et al11 described acute throm-
bosis after incorrect application of the Heimlich maneuver
in a patient with a large saccular aneurysm. This complica-
tion was attributed to infraumbilical thrusts to the aneu-
rysm, which resulted in aortic thrombosis. Kirschner and
Green12 reported a patient with a 5 cm fusiform aortic
aneurysm in whom aortic thrombosis developed after a
correctly applied Heimlich maneuver. Intraoperative repair
of the AAA confirmed that thrombus dislodgement was the
cause of the aortic occlusion. Mack et al10 reported two
patients with acute aortic thrombosis after the Heimlich
maneuver. Risk factors included AAA in one patient and
severe aortic atherosclerosis in the other patient. Ayerdi et
al9 attributed the Heimlich maneuver as the cause of acute
aortic thrombosis in a patient with a known AAA, who
survived after urgent femoral thromboembolectomy. Four
of these five patients with aortic injury after the Heimlich
maneuver died despite immediate efforts of operative inter-
vention with revascularization. The collective outcome of
these cases suggests that the presence of an aortic aneurysm
may predispose to traumatic injury after forceful thrusts to
the abdomen. Moreover, these cases underscore the high
mortality rate for aortic injury caused by the Heimlich
maneuver.
Preoperative physical examination in our patient re-
vealed a large abdominal pulsatile mass, which became
nonpulsatile after the initial endovascular aneurysm exclu-
sion. Serial postoperative CT scans demonstrated gradual
aneurysm regression, a criterion that many physicians con-
sider as clinical success of endovascular repair.13 Recur-
rence of a pulsatile abdominal mass after the Heimlich
maneuver raised the suspicion that the aneurysm was no
longer excluded with the endograft, which was confirmed
with both CT scans and aortograms that demonstrated
substantial endograft migration and type I endoleak (Figs 1
and 2). Greenberg and Green14 reported that successful
aneurysm exclusion should result in a nonpulsatile abdom-
inal mass. We postulated that forceful abdominal thrusts in
our patient compressed the aneurysm substantially enough
Fig 1. CT scan of the abdomen obtained after performance of the
Heimlich maneuver reveals a large endoleak arising from the
proximal attachment site.
Fig 2. Aortogram reveals significant endograft displacement and
type I endoleak.
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to dislodge the proximal endograft attachment, resulting in
type I endoleak.
The significance of endoleak in aneurysm expansion
after endovascular repair has been examined.14 Parodi et
al15 reported that new onset of proximal type I endoleak
after successful aneurysm exclusion is associated with high
risk for aneurysm rupture. This is likely because of aneu-
rysm atrophy, resulting in weakening of the aneurysm wall
after successful exclusion. New onset of proximal type I
endoleak, without open outflow vessels, can result in a
marked increase in aneurysm sac pressure. This phenome-
non, coupled with atrophy of the aneurysm wall after
endograft exclusion, facilitates aneurysm rupture.15
The proximal type I endoleak in our patient was suc-
cessfully excluded with additional aortic cuff placement.
The use of cuffs in management of proximal attachment
endoleak was reported in a recent study.16 Clinical success
of this treatment strategy no doubt relies on serial surveil-
lance studies to ensure complete and long-term exclusion
of the aneurysm.
In conclusion, our case highlights the potential for
aortic injury caused by abdominal thrusts from the Heim-
lich maneuver. Moreover, this compressive force caused
endograft displacement, resulting in type I endoleak in our
patient, who had undergone successful endovascular AAA
repair. Physicians should have a heightened index of suspi-
cion in the event of a recurrent pulsatile abdominal mass
after endovascular repair, particularly if it is associated with
forceful abdominal compression. Prompt diagnostic stud-
ies followed by appropriate treatment should be performed
to ensure proper exclusion of the aortic aneurysm and
minimize aneurysm-related death.
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